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Method and assembly for supporting a paper and board web 
in finishing equipment 

The invention relates to a method according to the pre- 
5 amble of claim 1 for supporting and passing webs such as 
paper and board webs in a contacting manner in a 
paper/board machine in which the base web forming section 
is immediately followed by web finishing devices for 
immediate treatment of a web leaving the base web forming 
10 section. 

The invention also concerns an assembly suited for imple- 
menting said method. 

15 With the increasing demands on higher web speeds and 

quality , well-behaved supporting and drying of a running 
web are becoming increasingly important in paper and 
board manufacture. Therefore, it is desirable to pass the 
web in a continuously or at least partly supported manner 

20 over a maximally long total distance of its travel in the 
web finishing sections. The technique used for web 
support also affects the drying process of the web. As 
web breaks occur more easily in a wet web than in a dry 
web, unsupported passages of the wet web over the 

25 distance from one support member to the next, before the 
wetted web is dried, represent potential points of web 
breaks. If the web can be supported in a contacting 
manner as long as the web is wet, the number of web 
breaks can be reduced. Simultaneously, the coating of the 

30 web may also be carried out at a higher moisture content 
and thus in a state of weaker tensional strength than has 
been possible in the prior art. As a result of processing 
the web at said higher moisture content, substantial 
savings can be attained in regard to both the overall 

35 energy consumption and investment costs of the dryer 

equipment. Further, as the specific drying capacity re- 
quired in the different process steps for obtaining 
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sufficient strength qualities of the web is not set any 
more, the moisture content of the web can be kept optimal 
with respect to the desired end product qualities 
throughout the manufacturing process . 

5 

In US Pat. No. 5,547,509 is described an apparatus for 
supporting a paper web during the application step when 
the web is passed through the coating and doctoring 
installation. In this embodiment, the coating applicator 

10 may be, e.g., an application roll and the web is passed 
onto a support belt before it enters the nip of the 
applicator and, after application, is passed in a sup- 
ported manner to the dryers. The function of the support 
belt is to reduce the number of web breaks in application 

15 and doctoring as well as along the web passage from the 
doctor blade to the dryers. The dryers are of the non- 
contacting type and the web is supported over its passage 
between the dryers by means of small -diameter support 
rolls. The supported portion of web travel covers the 

20 applicators only. Before entering the applicator and 

during drying, the web runs unsupported. Furthermore, as 
the application takes place using an applicator roll, the 
entry of the web to the applicator roll is very compli- 
cated, because the applicator roll (kissing roll) of a 

25 roll applicator must be arranged to rotate in a coating 
mix pan, which necessarily requires the applicator roll 
to be the lower roll in the roll nip and, as a result, 
the coated side of the web to be the underside of the web 
entering the applicator nip. Obviously, passing the web 

30 to one applicator is simple along a straight path, but as 
the web is conventionally coated on both sides, reversing 
the web travel for coating the opposed side requires a 
complicated guide roll set in which the web cannot be 
supported by any practicable means using a support wire 

35 or belt. 

In German patent publication no. 44 20242 is described an 
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application method in which the web is coated in a film- 
transfer coater and then passed over the backing roll to 
a drying cylinder. Operating in conjunction with the 
backing roll, there is arranged an unrestrained type of 
5 dryer and from the backing roll the web is passed to a 
wire -supported dryer cylinder. While the wire in this 
embodiment is supportedly passed through the dryer cylin- 
der section, the most critical passage with respect to 
web breakages, that is, the web travel within the area of 

10 the applicator and the first dryer unit, is passed only 
supported at the support rolls. Since the web has no 
continuous support when it is wet and hence has the 
lowest strength, this kind of web supporting offers no 
substantial contribution to web runnability and lesser 

15 number of web breaks. 

It is an object of the present invention to provide a 
method for implementing a fully- supported travel of a web 
running on a wire or belt through the coating applicator 
20 and also, at least partially supportedly, during sub- 
sequent drying . 

The goal of the invention is achieved by passing the web 
to a coater station or other web treatment device in 
25 which the web will be wetted and, further, to at least 

the first dryer located next downstream to the coater in 
a continuously contact ingly supported manner. 

According to a preferred embodiment of the invention, the 
30 web is passed in a continuously contactingly supported 

manner from a dryer preceding a coater to a dryer located 
next to the coater in the downstream direction of web 
travel . 

35 According to an embodiment of the invention, the web is 
passed from a dryer preceding the coater to a dryer 
located next to a coater in the web downstream travel 



direction with the help of a single continuous support 
means . 

According to an embodiment of the invention, the web is 
passed to at least one coater with the help of the 
support means of the upstream preceding web treatment 
device . 

According to the most preferred embodiment of the inven- 
tion, the web is passed to a coater from the upstream 
preceding web treatment device in a supported manner and 
only partially dried. 

More specifically, the method according to the invention 
is characterized by what is stated in the characterizing 
part of claim 1 . 

Further, the assembly according to the invention is 
characterized by what is stated in the characterizing 
part of claim 32 . 

The invention offers significant benefits. 

Continuous belt or wire support can effectively reduce 
the number of web breaks occurring in the manufacture of 
paper grades having a low basis weight. Additionally, the 
support embodiment according to the present invention 
based on belt - supported web travel permits the web to be 
passed to a coater only partially dried, because this 
arrangement eliminates the risk of breaks in a wet web. 
In this context, the term partially dried web must be 
understood to refer to a web having a moisture content 
essentially higher than that of the finished end product. 
In this manner, the drying process of the base web and 
its coating in the manufacture of a paper/board grade can 
be optimized so as to achieve a maximally high quality of 
the finished end product. As a result, the coating pro- 
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cess can be carried out at the optimum moisture content 
with respect to the desired qualities of the coated 
paper/board product, specific energy consumption and the 
drying requirements of the base web and its coating, as 
5 well as with respect to the investment cost of drying 

capacity and the overall efficiency of the manufacturing 
process. By contrast, in prior-art embodiments it has 
been mandatory to pass the base web in a rather dry state 
into the coater in order to avoid web breaks. In prac- 
10 tice, this has required the moisture content of the base 
web leaving the papermaking machine to be substantially 
equal to that of the finished end product. 

In the following the invention will be examined in 
15 greater detail with the help of the appended drawings in 
which 

Fig. 1 shows diagrammatically a first coater/dryer 
arrangement according to the invention; 

20 

Fig. 2 shows diagrammatically a second coater/dryer 
arrangement according to the invention; and 

Fig. 3 shows a preferred coater arrangement utilizing an 
25 embodiment according to the invention. 

It must be noted that the term coater in the context of 
the present invention is used in a broad sense including 
also size presses and other web treatment equipment in 
30 which a material is applied to the surface of a web in a 
manner causing an increase of moisture content in the 
web . 

Referring to Fig. 1, a web 1 in the arrangement illus- 
35 trated therein is passed v to the applicator section of a 
coater directly from a forming section supported by a 
dryer wire 2 of the papermaking machine. Obviously, the 
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same arrangement may also be used in conjunction with a 
board making machine. At the end of the dryer section of 
the papermaking machine, the web 1 passes supported by a 
wire 2 over dryer cylinders 3, whereby the moisture 
5 content of the web 1 exiting from the papermaking machine 
is controlled to a desired value at these cylinders. When 
leaving these last dryer cylinders 3, the web is passed 
supported by the wire 2 of the dryer section of the 
papermaking machine to a first applicator station 4. The 

10 applicator is a film- transfer coater in which the coating 
mix is first applied by an applicator apparatus 6 onto 
the surface of a film- transfer roll 5 and then in a nip 
formed between the film- transfer roll 5 and a backing 
roll 7 to the surface of the web being coated. The web 1 

15 and the dryer wire 2 pass over the backing roll 7. 

Operating in conjunction with the backing roll 7, there 
is disposed a noncontacting dryer 8 denoted by arrows 
pointed toward the web in the diagram. The noncontacting 

'20 dryer can be implemented as an air or steam dryer, IR 

dryer, microwave dryer or other suitable type of noncon- 
tacting dryer. Most advantageously, the noncontacting 
dryer 8 is an impingement air dryer adapted to operate 
with air jets directed partially against the backing 

25 roll 7 of the film- transfer coater and partially against 
the dryer wire 2 over the length of the continuous wire 
supporting the web after leaving the backing roll. This 
arrangement provides a long drying travel in a noncon- 
tacting manner, simultaneously keeping the overall length 

30 of the wire loop and the travel length of the wire as 

short as possible. Still supported by the drying wire 2, 
the wire is passed from the backing roll 7 in the 
downstream direction to a first postdryer cylinder 9, 
where the coated side of the web 1 wraps the dryer cylin- 

35 der 9 when pressed by the wire 2 against the surface of 
the cylinder 9. The surface of the dryer cylinder 9 may 
be surfaced with an antistick coating such as Teflon® 
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(PTFE) or, more advantageously, a pressurized dryer 
cylinder is used at which air or superheated steam is 
blown from within the cylinder against the web thus 
lowering the surface pressure of the web against the 

5 cylinder or even forcing the web off from the cylinder 
surface into a noncontact ing floating position. The 
cylinder 9 in the present context must be understood to 
refer in a general sense to any part of a dryer cylinder 
group. Obviously, different types of dryer cylinder 

10 elements can be used in a dryer section in lieu of the 
one illustrated herein when varied embodiments of the 
invention are to be implemented. 

At this stage, the web need not necessarily be dried to 
15 its final moisture content. The dryer wire 2 of the 

papermaking machine is passed from the first postdryer 
cylinder 9 over a guide roll to the return leg of the 
wire back toward the direction of the papermaking 
machine . 

20 

The web 1 being processed now leaves the dryer wire 2 and 
passes onto a second wire 11 that runs over a guide roll 
12 so as to transfer and support the web in the following 
web treatment device. Over the distance from the post- 
25 dryer cylinder 9 to the guide roll 12 of the second 

wire 11, the web 1 travels without support by a wire. 
However, the web can be passed over such a short distance 
unsupportedly inasmuch the web is not subjected to any 
stressing treatment and the web is relatively dry, 
30 whereby it is most tolerant to a possible tensional 

stress due to variations in web draw. This open passage 
of web travel can be utilized for measuring various 
qualities of the paper using a measurement beam sensing 
the sheet from both sides. However, it is also possible 
35 to pass the web if so required directly in a supported 
manner from the dryer wire 2 to the next dryer wire 11 
using any conventional supporting means. 
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The second wire 11 passes the web 1 to a dryer cylinder 
13, where the web travels in a nip between the dryer 
cylinder 13 and the wire having the coated side of the 
5 web facing the wire 11, which requires the sheet-facing 
side of the wire to be sufficiently smooth. Alternative- 
ly, the cylinder 11 may be any cylinder of a dryer 
section or a web lead roll or draw roll or a set of such 
rolls. Supported web travel permits the drying process of 
10 the sheet to be controlled during the different treatment 
steps of the web 1 so that the drying and wetting of the 
base sheet during application takes place in an optimal 
manner and the penetration of water from the coating mix 
into the base sheet can be controlled. 

15 

From the predryer cylinder 13, the web is passed to a 
backing roll 7 of a second coater station 14. At this 
stage, the web 1 and the second wire 11 travel so that 
the wire passes through the nip between the web and the 

20 backing roll 7 and, simultaneously, the applicator roll 5 
rests against the web 1, whereby it applies a coat layer 
to the uncoated side of the web 1. Next, the web is 
passed supported by the second wire 11 via a noncontact- 
ing dryer section to the first postdryer cylinder 9, 

25 where the coated side of the web wraps the cylinder 

surface. In this web treatment step, the contacting dryer 
is an inverted dryer cylinder group. With the help of the 
inverted group, the web can be passed from the upper, 
leaving group to the lower, receiving group and vice 

30 versa as is the case when the supported and treated sides 
of the web are to be reversed, e.g., for coating the 
opposed side of the web. In this embodiment, also the 
predryer cylinder 13 is disposed in a position corre- 
sponding to that of the inverted roll group, because the 

35 cylinder is the first dryer member to receive the web. 



In Fig. 2 is shown an alternative embodiment of the 
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invention in which the web 1 leaving, e.g., the second 
coater station and its inverted roll group is passed to 
the next coating step and, simultaneously, the supported 
side of the web 1 is reversed, whereby the web is passed 
5 to run on a third wire 15 . It must be noted that the web 
may as well be received from the wire of the papermaking 
machine. In the case that the wire is received from the 
first coater station, its both sides are already coated 
once, whereby the embodiment of Fig. 2 is used for 

10 applying a second coat layer. Therefore, the new layer of 
coating is applied in this embodiment to the first side 
of the web in a manner slightly different from that 
described above for the preceding coater stations 4, 14. 
Herein, the applicator roll 16 is a large-diameter 

15 cylinder having dimensions approximately equal to those 

of the dryer cylinders and the web wraps this cylinder 16 
under the loading pressure imposed by said third wire 15. 
The coating is metered on the applicator roll 16 by means 
of an applicator apparatus 6 located under the applicator 

20 roll, whereby the coat can be transferred to the web 1 
during the long dwell time of the web on the cylinder 
surface. The application pressure is imposed by means of 
said third wire 15 and if so required, the loading press- 
ure may be increased with the help of a press roll 17 or 

25 a sliding shoe pressing the wire 15 and the underlying 

web 1 against the applicator roll 16. From the applicator 
roll 16, the web 1 passes about a guide roll 18 having a 
noncontact ing dryer 8 adapted to cooperate therewith. 
Next to the noncontact ing dryer is disposed a postdryer 

30 cylinder 9, wherefrom web travels over an unsupported 
passage to a fourth wire 18 and a fourth coater 
station 19. Herein, the path and coating operations of 
the web are equivalent to those of the first coating step 
carried out on the second side of the web. After the 

35 application of the second coat layer to the second side 
of the web, the web is dried to its final moisture 
content and passed to an winder or, alternatively, the 



web can be passed to a calender, whereby the moisture 
content of the web must be controlled to a proper level 
for calendering. 

To remove excess moisture from the web, the dryer cylin- 
ders may be complemented with air- impingement or suction 
hoods 20. The web support can be implemented with the 
help of various kinds of belt or wire elements. A basic 
requirement is that the structure and material of the 
elastic, continuous support element is compatible with 
the handling of the product being manufactured. In board 
manufacture, the wire may even have a coarse texture, 
while paper grades of high basis weight require a fine- 
weave wire and a low-weight paper grade must be supported 
using an extremely fine-weave wire, support belt or even 
a support band of substantially nonpermeable , smooth 
material. In principle, the lower the basis weight of the 
product the smoother the support element must be in order 
to avoid marks in the supported web. Respectively, the 
film-transfer roll of the applicator apparatus should 
preferably be of a soft - surf aced type, advantageously 
having a hardness in the range of 20 - 100 P&J when the 
film-transfer technique is being used for coating 
application . 

In Fig. 3 is shown an embodiment according to the inven- 
tion for a fully- supported web travel through a film- 
transfer coater. In this arrangement, both sides of the 
web 1 are treated at the same coater station. This 
embodiment is particularly suited to surface sizing, 
wherein the surface smoothness of support elements and 
cylinders are not decisive to the surface quality as in 
the actual coating application. The arrangement is fully 
free from unsupported web passages and the web is sup- 
ported throughout the web treatment process by a roll or 
a support element. Supported by the papermaking machine 
wire 2, the web enters the film- transfer coater from, 
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e.g., the dryer cylinder group of the papermaking machine 
over dryer cylinders 3 and turning rolls. After the last 
dryer cylinder, the wire 2 is arranged to pass around a 
cross-over roll 21. The cross-over roll 21 is wrapped by 
5 a cross-over support belt or wire 22 that also runs 

around a turning roll 23, whereby the web 1 is picked up 
at the cross-over roll between the papermaking machine 
wire 2 and the cross-over support wire 22 . At the separa- 
tion point of the wires 2 and 22, the cross-over support 

10 wire has been arranged to pick up the web 2 by means of a 
suction box adapted behind the cross-over support wire 22 
or by selecting the wire materials and weave smoothnesses 
properly or by using a smooth transfer belt to which a 
dry web adheres with the help of static electricity or a 

15 wet web adheres due to adhesion forces which are stronger 
toward a smooth- surf aced belt than a permeable wire. The 
use of a smooth- surf aced belt is particularly advanta- 
geous in the above-described embodiment in which the web 
will not be dried to its final moisture content prior to 

20 its surface sizing or coating application. Furthermore, 
this arrangement requires less space than constructions 
performing web transfer from one support wire to another 
by means of a suction box . 

25 From the support wire 2 , the web is transferred to a 

first applicator roll 24 having a first applicator appa- 
ratus 26 adapted to cooperate therewith so as to apply a 
surface size, coating or other web treatment agent to the 
surface of the roll 24 . Since the outer perimeter of the 

30 applicator roll 2 6 is wet due to the treatment agent met- 
ered thereon, the web 1 meeting the roll 24 readily ad- 
heres to the roll surface. Next, the web adhering to the 
surface of the first applicator roll 24 passes into the 
nip formed between the applicator rolls 24, 25, wherein 

35 it is transferred to wrap the surface of the second 

applicator roll 25. A second applicator apparatus 27 is 
used to apply the web treatment agent to the surface of 



12 



the second applicator roll. As the web 1 has been wrap- 
ping the perimeter of the first applicator roll by half a 
turn, it tends to continue its adherence to the roll 
surface. Hence, the surface properties of the first and 

5 the second applicator roll must be selected so that the 
web 1 has a greater preference to leave the nip by 
adhering to the surface of the second applicator roll 25. 
As the surfaces of both applicator rolls are wetted by 
the web treatment agent, the web separates more readily 

10 if the supporting surface has a coarser structure pro- 
vided by a more hydrophilic material or, alternatively, 
the surface is made harder. Toward this end, the surface 
of the second applicator roll may be surfaced with a 
smooth, hydrophobic coating such as Teflon® (PTFE) , 

15 whereby the surface of the first applicator roll is 

surfaced with another material of a coarser structure, 
such as rubber. 

Over the surface of the second applicator roll 25 is 
20 adapted to run a dryer group wire 11 that is passed to 
the applicator roll over a turning roll 12. At this 
stage, an air-permeable wire or felt is advantageously 
used as the web support element, since this arrangement 
permits the web 1 to be easily transferred by means a 
25 suction box 2 8 adapted to the point where the wire 12 
leaves the second applicator roll 25 to adhere to the 
wire 11. Next, the web passes supported by the wire 11 to 
a conventional dryer cylinder group, where the wire 11 
presses the web against the surface of the dryer cylin- 
30 ders . In surface sizing, the web 1 can be passed directly 
to the dryer cylinders 3, and both sides of the web can 
be treated in the above -described manner simultaneously. 

The method taught above for transferring a web from one 
35 support element to another by virtue of utilizing the 
differences in the adherence properties of the support 
elements may be advantageously employed in the arrange- 



O '3 fill in-HdiL"? 1 ' 5j E!; ,,i CI 3 A -O .A 



13 



merits illustrated in Figs. 1 and 2, as well as any other 
embodiments covered by the scope and spirit of the inven- 
tion . 



5 In addition to those described above, the present inven- 
tion may have alternative embodiments. 

Web moisture content in the various web treatment steps 
can be adjusted optimal to achieve the desired end result 

10 of the coating application or web treatment process, 

because there is no more any need to dry the web between 
the treatment steps below the optimum moisture content of 
the process in order to achieve better runnability over 
the unsupported passages. As a fully supported web can be 

15 handled even when wet and unsupported passages are 

eliminated from the travel of the wet web, the web needs 
drying only so much as is necessary to pass the web sup- 
portedly through the next application step and to 
achieve, e.g., an optimal coat surface quality, coat 

20 weight or minimized specific energy consumption in 

drying. In this manner, the web treatment steps can be 
carried out at their optimal points of the papermaking 
process in regard to web moisture content, e.g., to manu- 
facture a given paper grade, to eliminate web breakage 

25 for some paper grade or implement an energy management 
system of the process or to control some other kind of 
process variable. 

Web support can be implemented using a continuous movable 
30 element which may be, e.g., a metal, polymer, glass fiber 
or carbon fiber belt, wire, felt or web or band. As dis- 
cussed above, the surface properties of support element 
have a decisive role in the transfer of the web from one 
support element to another, which means that the perme- 
35 ability properties of the support element surfaces must 
be optimized so as to eliminate all separate web tail 
threading or support means from the web transfer and 



or 
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threading system. The selection of the suitable support 
element type is also dependent on the dryer equipment 
used, whereby air- impingement and suction dryers conven- 
tionally require a gas-permeable support element for 
5 proper function, while infrared dryers and the like need 
the support element to be only resistant to the heat load 
imposed by the dryer . 

The web support method according to the invention may 
10 also be used in combination with noncontact ing web 

support arrangements so that the web is passed supported 
by air jets to a section utilizing the support system 
according to the invention or, respectively, is passed 
from the process line section utilizing the support 
15 system according to the invention to the next downstream 
located web treatment section, where the web is guided by 
means of an air- jet support system. The number of dryer 
cylinders before and after the web treatment section 
discussed herein may be varied as needed and the desired 
20 sections of the web processing line may be implemented 

using two-wire support in which the web is supported from 
both sides . 

The web support elements may be grouped in many different 
25 fashions. In addition to those described above, the web 

may be guided so that a single continuous support element 
is used to pass the web from the first web treatment 
device all the way down to the next web treatment device. 
The application nip or area may be formed by pressing the 
30 support belt either directly against the web by means of 
the belt -tensioning force or by augmenting the loading 
pressure with a separate press roll or sliding shoe. When 
the web is passed from one support element to another, it 
can be passed via wire/web spreading means. 

35 

Although the metering of the coating film in the above- 
described embodiments illustrating the use of a film- 



transfer coater mention is made on the surface of an 
applicator roll, the coating film may as well be applied 
via a single belt in single-sided coating application 
and, in two-sided coating application, via two belts or 
one belt combined with an applicator roll. Accordingly, 
the invention is not limited to the use unrestrained 
drying, but instead, the web may be passed supported 
according to the invention directly to a dryer cylinder 
in a contacting manner unless other technical details of 
the process are contradictory to this . 

Web support can be implemented over the distance from a 
hood-covered coater to a downstream located dryer so that 
the web postprocessing steps or the runnability and/or 
environmental aspects of the papermaking machine are 
taken into account with regard to good operability, 
control and maintenance. The hood can be divided into 
compartments, whereby the above-mentioned requirements 
are easier to meet by compartment. Web drying may also be 
carried out using two-sided drying. Herein, a metallic or 
heat-resistant polymer material belt can be used. 

The methods according to the invention may be comple- 
mented with coat weight measurement means when the web 
travels supported on a belt or wire. Obviously, this 
excludes the use of two-sidedly located measurement 
equipment. A suitable gaging technique of, e.g., solids 
in the base sheet and coat weight for CaC0 3 -based 
pigments is the x-ray fluorescence method. The x-ray 
fluorescence technique may be complemented with any 
conventional sheet basis weight and moisture content 
measur ement means, whereby a plurality of sheet quality 
factors can be computed from the measurement data. 
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What is claimed is: 

1. Method for supporting a web (1) during the post- 
processing of a web of paper or board, the method com- 
5 prising the steps of: 

- passing the web from a preceding section to at 
least one next downstream located web treatment 
section (4) wherein to at least one side of the web 

10 (1) is applied a treatment agent causing wetting of 

said side of said web, and 

- passing the web (1) exiting said web treatment 
section to at least one dryer apparatus (8) , 



15 



characterized in that 



- supporting the web (1) contactingly in a continuous 
and unbroken manner at least from said web treatment 

20 section (4) to said dryer (8) . 

2. Method according to claim 1, character- 
ized by comprising the steps of 

25 - drying the web (1) with at least one drying 

apparatus (3) prior to passing the web to said web 
treatment section (4) , and 

- contactingly supporting the web in a continuous and 
30 unbroken manner at least from said drying apparatus 

(3) preceding said web treatment section (4) to said 
dryer apparatus (8) located downstream next to said 
web treatment section. 



35 



3. Method according to claim 2, character- 
ized in that the web (1) is supported by means of a 
dryer wire (2) of a paper- or board making machine. 
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4. Method according to claim 2 or 3, charac- 
terized in that the web is passed supported by a 
continuous support element (2) at least from a drying 
5 apparatus (3) preceding said web treatment section (4) to 
the drying apparatus (8) located downstream next to said 
web treatment section. 



5. Method according to claim 2, character- 
10 i z e d in that the web (1) is passed to at least one 

downstream located web treatment section (4) supported by 
the continuous support element of the upstream preceding 
web treatment section. 



15 6. Method according to claim 1, character- 
ized in that the web (1) is passed supportedly and 
only partially dried from an upstream preceding web 
treatment section to the next downstream located web 
treatment section . 

20 

7. Method according to claim 4, character- 
ized in that the web (1) is supported by one and the 
same support element (2) through said web treatment 
section (4) and during the entire web travel through the 

25 next downstream located drying apparatus (8) . 

8. Method according to claim 1, character- 
ized in that the web (1) is supportedly passed from 
the upstream preceding, web-wetting treatment section to 

30 the next downstream located web treatment section and the 
web is dried so that at least a portion of the moisture 
content of the web is evaporated. 

9. Method according to claim 6, character- 

35 i z e d in that the web (1) is passed to said web treat- 
ment section in a condition optimized with respect to the 
requirements of the paper grade being manufactured, the 
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investment costs, the frequency of web breakages, the 
overall energy consumption of the process, desired paper 
quality or the like target variable. 

5 10. Method according to claim 1, character- 
ized in that the web is supported by means of a 
support element against a member of the web treatment 
apparatus, advantageously a film- transfer roll or blade 
coater, that serves to apply a web-wetting agent to the 
10 surface of the web. 

11. Method according to claim 1, character- 
ized in that the web is dried by a microwave dryer, 
air- impingement dryer, contacting dryer, suction dryer or 

15 the like dryer means, wherein the web is supported by a 

member of a material suitable for resisting the impact of 
said drying apparatus . 

12. Method according to claim 1 or 11, charac- 

20 terized in that the web is supported by means of a 
belt or surfaced belt or fabric that is impermeable to 
moisture . 

13. Method according to claim 1 or 11, charac- 

25 terized in that the web is supported by means of a 
wire, fabric, porous felt or porous or perforated belt 
that is permeable or absorbent to a liquid or gaseous 
medium . 

30 14. Method according to claim 1, character- 
ized in that at least one surface of the web is 
coated with a coating which is transferred with the help 
of a movable member passing through an application nip or 
area . 



15. Method according to claim 14, character- 
ized in that said application nip or area is formed 
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by a loading element such as a roll, belt or sliding 
shoe . 



16. Method according to claim 1, character- 
5 i z e d in that the web is supported in the first web 

treatment section by air- jet support means, after which 
the web is passed onto a contacting support element for 
spreading the web, subjecting the same to measurement of 
process qualities or supportingly passing the web to 
10 subsequent web treatment sections. 

17. Method according to claim 1, character- 
ized in that the web is supported by a plurality of 
successive support elements and the web (1) is trans- 

15 f erred supportedly or guided by web guidance means (10) 
from one support element (2) to the next support element 
(11) in the succession. 



18. Method according to claim 1 or 17, charac- 
20 terized in that the web is passed from one support 
element to the next via web spreading or tension- 
controlling means. 



19. Method according to claim 1 or 15, charac- 

25 terized in that the web (1) is pressed against the 
surface of at least one roll serving to form a nip and 
apply a coating. 

20. Method according to claim 1 or 15, charac- 

30 terized in that the web (1) is pressed against the 
surface of at least one sliding shoe element serving to 
form a nip and allowing a coat-applying planar element to 
slide thereon. 



35 



21. Method according to claim 1, character- 
ized in that a first side of the web is supported by 
a movable continuous support element, while a coating is 
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applied to the second side of the web using, e.g., a 
spray-coating method, a jet-coating method, a blade/rod 
coater or an applicator roll coater. 

5 22. Method according to claim lor22, charac- 
terized in that the web is adhered to the support 
element by means of air impingement or suction. 

23. Method according to claim 1, 2, 4, 5, 6 or 8, 

10 characterized by comprising the steps of 

- passing the web to a predryer cylinder group 
comprising at least one dryer cylinder and pressing 
the web against the cylinder by means of a single- 

15 wire support arrangement, 

- supportedly passing the web to a treatment of the 
first side of the web, said web treatment comprising 
at least the application of a coating and the 

20 spreading/ tensioning of the web, and 

- passing the web to a like treatment of its second 
side and then by means of a single-wire support 
arrangement to a postdryer group. 

25 

24. Method according to claim 1, character- 
ized in that the web is supported by a succession of 
support elements (2, 22, 24, 25, 11) whose surface 
qualities are selected so that the adherence of the web 

30 at the cross-over point of said support elements is 
stronger to the downstream next, receiving support 
element than to the upstream preceding, delivering 
support element . 



35 



25. Method according to claim 24, character- 
ized in that the web is supported by elements in 
which the surface of the delivering support element is 
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more hydrophilic than the surface of the receiving 
support element. 

26. Method according to claim 24, character- 
5 i z e d in that the web is supported by elements in 

which the surface of the delivering support element is 
softer than the surface of the receiving support element . 

27. Method according to claim 24, character- 
10 i z e d in that the web is supported by elements in 

which the surface of the delivering support element (24) 
has a coarser texture than the surface of the receiving 
support element (25) . 

15 28. Method according to claim 24, 25, 26 or 27, in which 
method the web treatment device is a film- transfer 
coater, characterized by comprising the 
steps of 

20 - passing the web (1) transferred on the support wire 

(2) of the dryer to a first support element (22), 

- passing the web (1) from said first support element 
(22) onto the surface of a first film- transfer appli- 

25 cator roll (24) , 

- passing the web supported by the outer circumferen- 
tial surface of said first film- transfer applicator 
roll (24) onto a second film- transfer applicator roll 

30 (25) , and 

- passing the web supported by the outer circumferen- 
tial surface of said second film- transfer applicator 
roll (25) onto a next downstream located contacting 

35 support element (11) . 

29. Method according to claim lor24, charac- 
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terized in that the web is supported by means of a 
movable element that can be, e.g., a metal, polymer, 
glass fiber or carbon fiber belt, wire, felt or web or 
band . 

5 

30. Method according to claim 1, 15 or 24, char- 
acter! zed in that the web is supported in the 
film- transfer coater by means of a support belt that 
serves to transfer a web treatment agent to the surface 

10 of the web. 

31. Assembly for supportedly guiding a web (1) during 
the postprocessing of a web of paper or board, said 
assembly comprising 

15 

- at least one web treatment device (4) , 

- at least one device (3) preceding said web 
treatment device, 

20 

- elements (2) for passing the web (1) from said 
preceding device (3) to at least one next downstream 
located web treatment device (4) suited for applying 
to at least one surface of the web (1) a treatment 

25 agent that wets the web, and 

- elements for passing the web (1) to at least one 
dryer (8) following said web treatment device, 

30 characterized by 

- at least one support element (2) for passing the 
web (1) in a continuous and unbroken manner at least 
from said web treatment device to said next down- 

35 stream located dryer. 



32. Assembly according to claim 31, character- 
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i z e d by 

- at least one dryer (3) for drying the web prior to 
passing the web to said web treatment device (4) , and 

5 

- a support element for contactingly supporting the 
web (1) in a continuous and unbroken manner at least 
from said dryer (3) preceding said web treatment 
device (4) to said dryer (8) located downstream next 

10 to said web treatment device. 

33. Assembly according to claim 31, character- 
ized in that said element for passing the web (1) is 
a dryer wire (2) of a paper or boardmaking machine. 

15 

34. Assembly according to claim 31, character- 
ized by a single continuous support element (2) being 
used for passing the web in a supported manner at least 
from said dryer (3) preceding said web treatment device 

20 (4) to said dryer (8) located downstream next to said web 
treatment device. 

35. Assembly according to claim 31, character- 
ized by a single continuous support element being 

25 used for passing the web (1) to at least one next down- 
stream web treatment device from an upstream preceding 
web treatment device. 

36. Assembly according to claim 35, character- 
30 i z e d by one and the same support element (2) being 

used for supporting the web (1) through said web treat- 
ment device (4) and during the entire web travel through 
the next downstream located dryer (8) . 



35 



37. Assembly according to claim 31, character- 
ized by having at least one support element adapted 
to support the web (1) so as press the web against a 



member of the web treatment section, advantageously a 
film-transfer roll or blade coater, that serves to apply 
a web-wetting agent to the surface of the web. 

38. Assembly according to claim 31, character- 
ized by at least one microwave dryer, air- impingement 
dryer, contacting dryer, suction dryer or the like dryer 
apparatus, wherein the web is supported by a member of a 
material suitable for resisting the impact of said dryer. 

39. Assembly according to claim 31 or 38, charac- 
terized in that said support element is a belt or 
surfaced belt/fabric that is impermeable to moisture. 

40. Assembly according to claim 31 or 38, charac- 
terized in that said support member is a fabric, 
porous felt or porous/perforated belt that is permeable 
or absorbent to a liquid or gaseous medium. 

41. Assembly according to claim 31, character- 
ized by at least one movable element capable of 
defining at least one application nip or area in which 
nip or area at least one surface of the web is coated 
with a coating transferred with the help of said movable 
member passing through said application nip or area. 

42. Assembly according to claim 41, character- 
ized by having said application nip or area defined 
with the help of a loading element such as a roll, belt 
or sliding shoe. 

43. Assembly according to claim 31, character- 
ized by a plurality of successive support elements 
serving to support the web and to transfer the web (1) 
supportedly or guided by web guidance means (10) from one 
support element (2) to the next support element (11) in 
the succession. 
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44. Assembly according to claim 31, character- 
ized by means for supportedly pressing a first side 
of the web against a movable continuous support element 
5 and means for applying a coating to the second side of 
the web using, e.g., a spray-coating method, a jet- 
coating method, a blade/rod coater or an applicator roll 
coater . 

10 45. Assembly according to claim 31 or 44, charac- 
terized by air- impingement or suction means for 
adhering the web to the support element . 

46. Assembly according to claim 31, character- 
15 i z e d in that the surface of the support element is 

patterned with a desired surface texture serving to make 
a desired surface or base coating pattern on the web side 
to be treated. 

20 47. Assembly according to claim 31, character- 
ized by a succession of support elements (2, 22, 24, 
25, 11) serving to support the web, said support elements 
having their surface qualities so selected as to make the 
adherence of the web at the cross-over point of said sup- 

25 port elements stronger to the downstream next, receiving 
support element than to the upstream preceding, deliver- 
ing support element . 

48. Assembly according to claim 47, character- 
30 i z e d in that the surface of the delivering element is 

more hydrophilic than the surface of the receiving 
element . 

49. Assembly according to claim 47, character- 
35 i z e d in that the surface of the delivering element 

(24) has a coarser texture than that of the surface of 
the receiving element (25) . 
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50. Assembly according to claim 47, character- 
ized in that the surface of the delivering element 
(24) is softer than the surface of the receiving element 

5 (25) . 

51. Assembly according to claim 47, 48 or 49, in which 
system said web treatment device is a film- trans fer 
coater, characterized by 

10 

- a support wire (2) of the dryer serving to pass the 
web (1) to a first support element (22) on which the 
web (1) is transferred onto the surface of a first 
film-transfer applicator roll (24), 

15 

- a second film-transfer applicator roll (25) serving 
to receive the web which has been transferred and 
supported by the surface of the first film- transfer 
applicator roll (24), and 

20 

- a next downstream located, contacting support 
element (11) serving to receive the web (1) which has 
been transferred and supported by the surface of the 
second film-transfer applicator roll (25) . 

25 

52. Assembly according to claim 30 or 47, charac- 
terized in that the web is supported by means of a 
movable element that can be, e.g., a metal, polymer, 
glass fiber or carbon fiber belt, wire, felt or web or 

30 band. 



[57] Abstract 



Method and assembly for supporting a web 
(1) during the postprocessing of a web of 
paper or board, in which method the web is 
passed from a preceding device to at least 
one next downstream located web treatment 
device (4) wherein to at least one side of 
the web (1) is applied a treatment agent 
causing wetting of said side of said web, 
and the web (1) exiting said web treatment 
device is passed to at least one dryer 
means (8) . The web (1) is contact ingly 
supported in a continuous and unbroken 
manner at least from said web treatment 
device (4) to said dryer means (8) . 
Advantageously, the web (1) is dried by 
means of at least one dryer (3) before 
taking the web to the web treatment device 
(4) , and the web is contact ingly supported 
in a continuous and unbroken manner at 
least from said dryer means (3) preceding 
said web treatment device (4) to said dryer 
means (8) located downstream next to said 
web treatment device. 



(Fig. 1) 
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FIRST GIVEN NAME 


SECOND GIVEN NAME 


2 
0 


RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


7 


POST OFFICE 
ADDRESS 




CITY 


STATE & ZIP CODE/COUNTRY 




FULL NAME 
OF INVENTOR 


p A \4H v M A \AT! 
r /a.ivi il I in /\ivi n. 


TTTTJ PT Pn 7T7M XT A *fc * 

FIRM GIVEN NAME 


SECOND GIVEN NAME 


2 
0 


RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


8 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 




FULL NAME 
OF INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


2 
0 


RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


9 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 
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Combined Declaration for Patent Application and Power of Attorney (Continued) 
(Includes Reference to PCT International Applications) 


Attorney's Docket No. 


2 
1 
0 


FULL NAME 
OF INVENTOR 


FAMILY NAME 


FIRST HTVFM 1MA\4F 


SECOND GIVEN NAME 


RESIDENCE & 
CITIZENSHIP 


CITY 


olAlC UK. rWJvTilVJlN LUU1N 1KI 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 


2 
1 
1 


FULL NAME 
OF INVENTOR 


FAMILY NAME 


FIRST fiTVFNT NTAMF 


SECOND GIVEN NAME 


RESIDENCE & 
CITIZENSHIP 


CITY 


STATF OR FORFTON POT INTRY 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 


2 
1 
2 


FULL NAME 
OF INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 
§1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issuing thereon. 


SIGNATURE OF INVENTOR 201 

f^<s*-£- 


SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 


DATE July 23, 2001 


July 23 , 2001 


DATE 


SIGNATURE OF INVENTOR 204 


SIGNATURE OF INVENTOR 205 


SIGNATURE OF INVENTOR 206 


DATE 


DATE 


DATE 


SIGNATURE OF INVENTOR 207 


SIGNATURE OF INVENTOR 208 


SIGNATURE OF INVENTOR 209 


DATE 


DATE 


DATE 


SIGNATURE OF INVENTOR 210 


SIGNATURE OF INVENTOR 21 1 


SIGNATURE OF INVENTOR 212 


DATE 


DATE 


DATE 
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